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SUMIRIARY AND CONCLUSIONS 

D u r i n g  t h e  1970 f i e l d  s e a s o n ,  a n  e x p l o r a t i o n  crew u n d e r  t h e  

d i r e c t i o n  of M r .  A . L . J .  MacDonald, P .  E n g . ,  c o n d u c t e d  a n  IP t es t  

s u r v e y ,  a magnetometer  s u r v e y ,  and  a d d i t i o n a l  l i n e c u t t i n g  and  s o i l  

s a m p l i n g  on  t h e  J a n ,  W.L., a n d  Grog c la ims ,  s i t u a t e d  j u s t  n o r t h  o f  

P a r r o t t  L a k e s ,  N o r t h e r n  B . C .  The p u r p o s e  o f  t h e  work was t o  f u r t h e r  

e x p l o r e  a n  a rea  of g e o c h e m i c a l  i n t e r e s t  w h i c h  h a d  been  discovered 

i n  1970 (see a s s e s s m e n t  r e p o r t  on t h e  J a n  a n d  W.L. c l a i m s  by Cochrane ,  

d a t e d  1 9 7 0 ) .  

A t o t a l  o f  o v e r  15 l i n e  m i l e s  of m a g n e t i c  s u r v e y i n g  was c o m p l e t e d  

w i t h  a S c i n t r e x  v e r t i c a l  f i e l d  f l u x g a t e  magne tomete r .  C o r r e c t e d  

v a l u e s  r a n g e d  from a l o w  o f  -230 t o  a h i g h  o f  1100 gammas. T h r e e  

m a g n e t i c  d i v i s i o n s  were o u t l i n e d  a n d  p r o b a b l y  i n d i c a t e  t h e  p r e s e n c e  

of t h ree  d i f f e r e n t  l i t h o l o g i c  u n i t s .  

The IP  tes t  l i n e  was r u n  w i t h  a H e w i t t  t i m e  domain ( p u l s e )  u n i t .  

A c h a r g e a b i l i t y  peak  of 8 . 1  m i l l i s e c o n d s  was l o c a t e d ,  and  a p p e a r s  

t o  coincide w i t h  a n  assumed c o n t a c t .  S u b s u r f a c e  a p p a r e n t  r e s i s t i v i t y  

v a l u e s  r a n g e d  f rom a l o w  o f  j u s t  o v e r  200 ohm-feet  t o  a h i g h  o f  j u s t  

o v e r  400 ohm-fee t .  These  l a t t e r  v a l u e s  i n d i c a t e  q u i t e  h i g h  s u b s u r -  

f a c e  c o n d u c t i v i t y .  

Upper B h o r i z o n  g e o c h e m i c a l  s o i l  s a m p l e s  were co l lec ted  a t  100 

f o o t  i n t e r v a l s  a l o n g  cross l i n e s  s p a c e d  800 f e e t  a p a r t .  Samples  were 

tested f o r  Cu, Mo, Zn and  Pb i n  t h e  l a b o r a t o r y  o f  Vancouver  Geochern. 

The f o l l o w i n g  t a b l e  l ists  a v e r a g e s  and  t h r e s h o l d  v a l u e s :  

hletal 

cu 
hl o 
Pb 
Zn 

Average  

3 2  
2 

40 
366 

S t d  . D e v i a t i o n  

26 
2 

2 1 . 7  
2 2 1  

T h r e s h o l d  

90 
5 

90 
800 



Hawkes and  Webb (Geochemis t ry  i n  M i n e r a l  E x p l o r a t i o n ,  1962 ,  H a r p e r ,  

N . Y . )  r e p o r t  a g e n e r a l  z i n c  s o i l  a v e r a g e  of 50 p . p . m .  Thus t h e  

P a r r o t t  Lakes  s o i l s  a r e  e x t r e m e l y  z inc  r i c h ,  w i t h  one  sample  con- 

t a i n i n g  2600 p .p .m.  

The c o e f f i c i e n t  of c o r r e l a t i o n  be tween l e a d  and  z i n c  was c a l -  

c u 9 a t e d  and  i s  0 . 3 9 .  (+1 .0  i s  p e r f e c t  c o r r e l a t i o n ;  0 . 0 ,  n o  cor- 

r e l a t i o n  and  -1.0 p e r f e c t  i n v e r s e  c o r r e l a t i o n ) .  T h i s  is  r a t h e r  lower 

t h a n  what  was e x p e c t e d  and  t h e  c a u s e  i s  unknown. The most i n t e r e s t -  

i n g  s e c t i o n  m a g n e t i c a l l y  a n d  g e o c h e m i c a l l y  is t h e  s o u t h e a s t  g r i d  

sec tor ,  on l i n e s  4 0 ,  48  and  56 S .  On t h e s e  l i n e s  s e v e r a l  anomalous  

C u ,  Zn a n d  Pb v a l u e s  a r e  r e c o r d e d ,  and  magnetometer  a m p l i t u d e  and  

r e l i e f  is m o d e r a t e l y  h i g h .  

R .  Forshaw 



INTRODUCTION 

Between Xay 23 and June  4 ,  1970,  August 10  and August 2 0 ,  1970,  

and September 5 and September 1 4 ,  1970,  a f i e l d  crew under  t h e  s u p e r -  

v i s i o n  of M r .  Angus AlacDonald ( S e p t .  5 t o  S e p t .  1 2 )  , Mr. D .  R .  Coch- 

r a n e  (Aug. 10 t o  Aug. 201, and X l r .  R .  Forshaw (May 23 t o  June  4 )  

comple ted  approx ima te ly  76 ,000  fee t  of l i n e c u t t i n g ,  76 ,000  f e e t  of 

magnetometer s u r v e y ,  60 ,000  f e e t .  of s o i l  s a m p l i n g ,  and Tonto  Explor -  

a t i o n s ,  under  c o n t r a c t ,  comple ted  620 f ee t  of p e r c u s s i o n  d r i l l i n g .  

T h i s  r e p o r t  d e s c r i b e s  t h e  p r o c e d u r e s  employed i n  t h e  f i e l d  

and d i s c u s s e s  t h e  r e s u l t s  of t h e  work.  

LOCATION AND ACCESS 

The c l a i m s  a r e  s i t u a t e d  14 m i l e s  s o u t h  of t h e  town of Houston 

i n  t h e  Omineca  hIining D i s t r i c t  of B r i t i s h  Columbia.  Normal access  

is by t r u c k  or c a r  o n  t h e  Goosly Lake r o a d  f o r  a d i s t a n c e  o f  12 

m i l e s ,  t h e n  s l i g h t l y  w e s t  on t h e  P a r r o t t  Lakes r o a d  for 2 miles.  

The P a r r o t t  Lakes r o a d  b i s e c t s  t h e  claim g r o u p .  The l a t i t u d e  is 

54O12' N o r t h ;  l o n g i t u d e  is  126O18' West and t h e  N.T.S. code for t h e  

a r e a  is  93L/2. 

CLA IAlS AND OWNERSHIP 

The W.L., J a n ,  and Grog c l a i m s  form a c o n t i g u o u s  b l o c k  of 124 

c l a i m s  and  3 f r a c t i o n s .  They were l o c a t e d  by Alessrs. T i c k n e r ,  

McLeod, Wiggins and Forshaw a s  a g e n t s  f o r  M r  . Angus L .  J .  MacDonald 

of  6264 Carnarvon S t r e e t ,  Vancouver 13, B.C. The c l a i m  l o c a t i o n  

l i n e s  were r u n  t r u e  e a s t - w e s t  ( a p p r o x i m a t e l y )  and  c l a i m s  a r e  shown 

o n  t h e  c l a i m  map for t h e  Houston a r e a .  

For c l a i m s ?  numbers,  r e c o r d i n g  d a t e s ,  see Appendix I .  
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GENERAL SETTING 

The c la ims a r e  loca ted  i n  t h e  Nechako P l a t e a u  s u b d i v i s i o n  o f  

t h e  I n t e r i o r  P l a t e a u  P h y s i o g r a p h i c  Region  of B r i t i s h  Columbia .  The 

a rea  is a m o d e r a t e l y  rounded  u p l a n d  w i t h  p r o m i n e n c e s  up  t o  7000' 

above  h1.S.L. L o c a l l y  t h e  s u r f a c e  is  less t h a n  5000 f e e t  above  sea 

l e v e l .  

The geo logy  of t h e  a r e a ,  a s  compi l ed  by N.C. C a r t e r  and  R . V .  

Kirkham (B.C.  Dept. of Mines Map 69.1) shows t h e  c la ims u n d e r l a i n  

by a Lower(?)  hl iddle  J u r a s s i c  v o l c a n i c  s e q u e n c e  composed o f  a n d e s i t e ,  

r h y o l i t e ,  t u f f s  a n d  b r e c c i a s ;  a n d  unconfo rmab ly  o v e r l a i n  by p a t c h e s  

of t e r t i a r y  a n d e s i t e  and b a s a l t .  T h i s  s e c t i o n  of B r i t i s h  Columbia 

' was o c c u p i e d  by P l e i s t o c e n e  i ce ,  a n d  a m o d e r a t e l y  t h i c k  g l a c i a l  t i l l  

s h e e t  c o v e r s  much of t h e  l o w l a n d  s u r f a c e .  T h e r e  is a r e l a t i v e l y  

t h i n  m a n t l e  o f  d r i f t  a t  h i g h e r  e l e v a t i o n s .  

FIELD PROCEDURES 

( a )  L i n e c u t t i n g  

Ground c o n t r o l  f o r  t h e  g e o c h e m i c a l  a n d  g e o p h y s i c a l  s u r v e y s  was 

f a c i l i t a t e d  by r u n n i n g  east-west p i c k e t  l i n e s .  L i n e s  were r u n  by 

l i n e  of s i g h t  u s i n g  c h a i n  saws a n d  a x e s  and were c h a i n e d  a n d  marked 

a t  100 f o o t  i n t e r v a l s .  Cross l i n e s  were s p a c e d  800 feet  a p a r t  a n d  

t h e  g r i d  e x t e n d s  from 40+00 N t o  64+00 S a n d  f rom 20+00 W i n  t h e  

n o r t h w e s t  t o  90+00 E i n  t h e  s o u t h e a s t  p o r t i o n  of t h e  c o n t r o l  g r i d .  

( b )  S o i l  S a m p l i n g  

S o i l  s a m p l e s  were collected a l o n g  cross  l i n e s  a t  100  f o o t  i n t e r -  

v a l s .  A p p r o x i m a t e l y  20 grams of s o i l  was t a k e n  from t h e  "B" s o i l  

h o r i z o n  and  p l a c e d  i n  a k r a f t  s o i l  sample  b a g .  The b a g  w a s  t h e n  

numbered t o  c o r r e s p o n d  t o  t h e  coord ina tes  of t h e  l o c a t i o n  on t h e  



I 

i 

c o n t r o l  g r i d .  A l l  samples  were t a k e n  between a d e p t h  of 1 0  and 20 

i n c h e s  from h o l e s  e x c a v a t e d  by s h o v e l s .  The samples  were t h e n  s h i p p e d  

by bus  t o  Vancouver Geochem Labs i n  Vancouver .  The samples  were 1 
t e s t e d  f o r  copper  and z i n c ,  w i t h  some a l s o  t e s t e d  f o r  s i l v e r ,  l e a d  I 
and molybdenum. 

( c )  Geophys ics  

( i )  Ma gne t omet e r  

The magnetometer s u r v e y  was comple ted  by M r .  Forshaw 

( c e r t i f i c a t e  appended) d e p l o y i n g  a Sharpe  MF-2 v e r t i c a l  component 

f l u x g a t e  magnetometer ( i n s t r u m e n t  s p e c i f i c a t i o n s  appended) .  The 

magnetometer was c a l i b r a t e d  t o  +20 gammas a t  a b a s e  s t a t i o n  on t h e  

r o a d  b i s e c t i n g  t h e  p r o p e r t y .  The b a s e  l i n e  was t h e n  su rveyed  and 

c o r r e c t e d  on a time-delta-gamma d r i f t  c h a r t .  The main b a s e  s t a t i o n  

was checked e v e r y  morning and e v e r y  e v e n i n g .  While  s u r v e y i n g  c r o s s  

l i n e s  a loop-back method was u t i l i z e d  w i t h  a l l  c r o s s  l i n e s  b e i n g  

checked w i t h  t h e  c o r r e c t e d  b a s e  l i n e .  A l l  c r o s s  l i n e  r e a d i n g s  were 

c o r r e c t e d  o n  a time-delta-gamma c h a r t .  The l a r g e s t  c o r r e c t i o n  f o r  

one day was 50 gammas. The c o r r e c t e d  magnetometer r e a d i n g s  are  

d i s p l a y e d  on F ig .4  which accompanies  t h e  r e p o r t .  

( i i )  Induced P o l a r i z a t i o n  

F i e l d  P rocedure  a n d  D i s c u s s i o n  of R e s u l t s  

An induced  p o l a r i z a t i o n  t e s t  s u r v e y  w a s  conducted  on  

l i n e  32s between 60 and 1 8 E .  A H e w i t t  P u l s e  t y p e  u n i t  w a s  u t i l i z e d ,  

( s e e  appendix  f o r  i n s t r u m e n t  s p e c i f i c a t i o n s )  i n  a Wenner  f i e l d  

a r r a y  w i t h  a 200 f o o t  ' , a f f  s p a c i n g .  The  t e s t i n g  was comple ted  by 

M r .  A .  S c o t t  (B.Sc : )  (Geophys ic s ) ,  M r .  R .  Forshaw,  and M r .  D . R .  

Cochrane ,  P .  Eng. 

A Normalized c h a r g e a b i l i t y  and a p p a r e n t  r e s i s t i v i t y  p ro -  

f i l e  accompanies  t h i s  r e p o r t .  
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C h a r g e a b i l i t y  r e s p o n s e  ranged  from a low o f  2 . 5  t o  a 

h igh  of 8 . 1  m i l l i s e c o n d s  ( m i l l i v o l t  s e c . / v o l t )  . The m a j o r i t y  of 

v a l u e s  f a l l  i n  t h e  3 t o  5 . 5  m i l l i s e c o n d  r a n g e ,  which is  c o n s i d e r e d  

background.  The s i n g l e  8 . 1  m . s .  r e s p o n s e  o c c u r r e d  a c r o s s  a s teel-  

c a s e d  w e l l  h o l e ,  b u t  n e v e r t h e l e s s ,  is  above background and must be  

c l a s s e d  a s  s l i g h t l y  anomalous.  

Apparent  r e s i s t i v i t y  v a l u e s  r anged  from a l o w  of  220 

t o  a h i g h  of 419 ohm-feet .  These v a l u e s  a r e  q u i t e  low a n d  i n d i c a t e  

modera te  t o  c o n d u c t i v e  s u b s u r f a c e  c o c d i t i o n s .  Two f a m i l i e s  of appa- 

rent r e s i s t i v i t y  e x i s t ,  i n d i c a t i n g  t h e  p r e s e n c e  of two r o c k  t y p e s .  

The assumed c o n t a c t  l i e s  i n  t h e  30 t o  34E s t a t i o n  a r e a ,  and is co- 

i n c i d e n t  w i t h  t h e  s i n g l e  h i g h  c h a r g e a b i l i t y  v a l u e  (of 8 . 1  m i l l i -  

s e c o n d s ) .  

A d d i t i o n a l  induced  p o l a r i z a t i o n  l i n e s  would have t o  be 

r u n  i n  o r d e r  t o  a c c u r a t e l y  assess t h e  impor t ance  of t h e  o n e  s t a t i o n  

c h a r g e a b i l i t y  peak .  

DISCUSSION O F  RESULTS 

1 . Ma g n e  t ome t er Survey 

An i s o m a g n e t i c  p l a n  accompanies  t h i s  r e p o r t  a n d  shows c o r r e c t e d  

r e a d i n g s  i n  gammas. The minimum v a l u e  r e c o r d e d  was -230 gammas and 

t h e  maximum v a l u e  +1100 gammas. Most o f  t h e  s u r v e y  a r e a  is c h a r -  

acter ized by r e s p o n s e  i n  t h e  -100 t o  + lo0  gamma r a n g e .  

The s u r v e y  a r e a  may be  d i v i d e d  i n t o  3 magne t i c  d i v i s i o n s  f o r  

d e s c r i p t i v e  p u r p o s e s .  Magnet ic  d i v i s i o n  one  is  s i t u a t e d  i n  t h e  N T V  

s u r v e y  s e c t o r  a n d  is  c h a r a c t e r i z e d  b y  modera te  t o  h i g h  p o s i t i v e  res- 

ponse  and r e l a t i v e l y  l a r g e  magne t i c  r e l i e f .  Magnet ic  d i v i s i o n  two 

i s  a low a m p l i t u d e ,  n e g a t i v e  r e s p o n s e  zone  t r e n d i n g  n o r t h e a s t  t h r o u g h  

the s u r v e y  a rea  center .  T h i s  s e c t o r  is c h a r a c t e r i z e d  by n o r t h e r l y  

i s o m a g n e t i c  t r e n d s  of v e r y  g e n t l e  r e l i e f .  T h e  t h i r d  magne t i c  d i v i -  

s i o n  is s i t u a t e d  i n  t h e  s o u t h e a s t  su rvey  s e c t o r  and i t  is a p o s i t i v e  



magnet ic  a r e a ,  w i t h  moderate  a m p l i t u d e  and r e l i e f .  

These t h r e e  magnet ic  d i v i s i o n s  p o s s i b l y  i n d i c a t e  t h e  p r e s e n c e  

of  t h r e e  l i t h o l o g i c  u n i t s .  D i v i s i o n s  one and  t h r e e  e x h i b i t  a c r u d e  

" b i r d ' s  eye"  p a t t e r n  o f t e n  i n d i c a t i v e  o f  ' i n t e r m e d i a t 6 '  v o l c a n i c s  . 
hlagnet ic  d i v i s i o n  two is  p r o b a b l y  a more homogeneous r o c k  u n i t  o f  

lower b u i l k  magnet ic  s u s c e p t a b i l i t y  (more a c i d i c ? )  . 
2 .' G e o c h e m i c a l  Soi l .  Sampling 

A .  Copper 

The copper  c o n t e n t  of t h e  uppe r  B s o i l  h o r i z o n  v a r i e s  

f rom a low of 6 t o  a h i g h  o f  145 p .p .m.  The a r i t h m e t i c  mean and  

s t a n d a r d  d e v i a t i o n ,  of a sample of  56 v a l u e s ,  a r e  3 2 . 1  and 25.9 res- 

p e c t i v e l y .  A f r equency  h i s t o g r a m  of coppe r  accompanies  t h i s  r e p o r t  

and i t  shows a b imoda l ,  a p p r o x i m a t e l y  lognomia l  d i s t r i b u t i o n .  The 

p r imary  mode l i e s  i n  t h e  6 t o  1 9 . 9  r a n g e ,  and t h e  s econdary  mode i n  

t h e  104 t o  118 p .p .m.  r a n g e .  Based on t h e  above s t a t i s t i c s ,  t h e  

f o l l o w i n g  c a t e g a r i e s  have been d e v i s e d :  

Ca tegory  

less t h a n  a v e r a g e  
above a v e r a g e  
p robab ly  anomalous 

Range (P . p  .m.) 

< 3 2  
> 3 2 ,  < 9 0  

)90  

The l a r g e s t  s e c t i o n  of p r o b a b l y  anomalous coppe r  i s  c e n t e r e d  between 

40 and 50 E on l i n e  6 4 s .  The r ema inde r  of t h e  r e s u l t s  i n  t h i s  c a t e -  

gory a re  f a i r l y  randomly d i s t r i b u t e d  o v e r  t h e  s o u t h e r n  h a l f  o f  t h e  

g r i d .  L i n e s  32N and 0 do n o t  c o n t a i n  coppe r  v a l u e s  above t h e  a r i t h -  

metic mean, whereas  l i n e s  3 2 s  and  64s a c c o u n t  f o r  42% of  t h e  above 

a v e r a g e  r e s p o n s e .  

B .  hIolybdenum 

The molybdenum c o n t e n t  of t h e  uppe r  B s o i l  h o r i z o n  ranged  

from a low of  1 t o  a h i g h  of  7 p.p.m. Response of 5 and above is 

c o n s i d e r e d  p r o b a b l y  anomalous,  and a t o t a l  of seven  v a l u e s  f a l l  i n  

t h i s  c a t e g o r y .  The  a r e a  of m o s t  concentrated p r o b a b l y  anomalous 
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molybdenum is  centered i n  and around 10E on l i n e  24s  where a 7 ,  5 

and 5 p .p .m.  a r e  c l o s e  t o g e t h e r .  

C .  Lead 

The l e a d  c o n t e n t  of t h e  upper  B s o i l  h o r i z o n  v a r i e d  from 

a low of  8 t o  a h i g h  of 177 p .p .m.  The a r i t h m e t i c  mean and s t a n d a r d  

d e v i a t i o n  of a sample of  55 v a l u e s ,  and 40 and 21 .7  p.p.m.  r e s p e c t -  

i v e l y .  A f r e q u e n c y  h i s t o g r a m  o f  t h e  55 v a l u e s  was p r e p a r e d  and  ac- 

companies  t h i s  r e p o r t .  I t  shows a f a i r l y  un i fo rm p o s i t i v e l y  skewed 

d i s t r i b u t i o n  w i t h  t h e  p r imary  mode i n  t h e  20 t o  40 p.p.m. c l a s s .  

The f o l l o w i n g  c a t e g o r i e s  have been d e v i s e d .  

Ca tegory  Range (p . p  .m.) 

less t h a n  a v e r a g e  440 
grea ter  t h a n  a v e r a g e  > 4 0 ,  490 
p r o b a b l y  anomalous 7 90 

A t o t a l  of 16  samples  c o n t a i n e d  p r o b a b l y  anomalous amounts o f  l e a d ,  

and a l l  f e l l  s o u t h  of l i n e  8s. 
The most i n t e r e s t i n g  s e c t i o n  is  a c l u s t e r  of h i g h  r e s u l t s  

immedia te ly  e a s t  of 40E on l i n e  40s. Two anomalous coppe r  v a l u e s  

are  l o c a t e d  i n  t h a t  a r e a  a l s o .  

D .  Z i n c  

The z i n c  c o n t e n t  r a n g e d  from a low o f  58 t o  a h i g h  o f  

2600 p.p.m.  The a r i t hme t i c  mean is 366 and t h e  s t a n d a r d  d e v i a t i o n  

221  p . p . m . ,  c a l c u l a t e d  from a sample of 55  r e s u l t s .  The z i n c  c o n t e n t ,  

i n  g e n e r a l ,  is most i m p r e s s i v e ,  and Hawkes and Webb (Geochemistry 

i n  M i n e r a l  E x p l o r a t i o n ,  H a r p e r ,  N . Y . ,  1962)  r e p o r t  a n  a v e r a g e  of 50 

p.p.m. z i n c  i n  s o i l s .  The P a r r o t t  Lake s o i l s  t h e n  a r e  v e r y  z i n c  

r i c h .  

Based on t h e  s t a t i s t i c s  and f r e q u e n c y  h i s t o g r a m ,  t h e  f o l -  

lowing c a t e g o r i e s  may be claimed: 



24 

20 

16 

I .. . 

FIGURE 7 

4 

0 
0 20 40 60 80 100 120 140 

R a n g e  of V a l u e s  (ppm) 

OREQUEST 

PARROTT LAKES PROJECT 

FREQUENCY HISTOGRAM 

Pb ppin 



rn 
a, 

0 100 200 300 400 500 600 700 800 900 1000 1100 1200 
FIGURE 8 

OREQUEST 
Range of v a l u e  (ppm) 

PARROTT LAKES PROYECT 

FREQUENCY H I  STOCRAM 



7 

C a t e g o r y  Range ( p  . p  .m.) 

below a v e r a g e  
above  a v e r a g e  
p r o b a b l y  anomalous 

4 366 
7366,4800 

>so0 
L i n e  48s c o n t a i n e d  t h e  l a r g e s t  number of "p robab ly"  

anomalous  v a l u e s ,  a t o t a l  of 8 i n  31 s a m p l e s .  T h i s  is s o u t h  of 

t h e  l ead  r i c h  z o n e .  

I n  g e n e r a l ,  t h e  c o n t e n t  o f  Cu, Mo, Zn,  and  Pb i n c r e a s e  across  

t h e  sampled  area f rom NW t o  S E .  The magnetometer  p l a n  shows i n c r e a s -  

i n g  re l ie f  a n d  c o m p l e x i t y  on t h e  SE s u r v e y  s ec to r ,  and  may be i n t e r -  

p r e t e d  a s  a r o c k  t y p e  c h a n g e .  Thus t h e  i n c r e a s e  i n  m e t a l  v a l u e s  may 

be due ( i n  p a r t  a t  l e a s t )  t o  a change  i n  r o c k  t y p e s .  

R .  Forshaw 

June 2 2 ,  1 9 7 1 ,  

D e l t a ,  B .C .  
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CERTIFICATES 

MacDonald, A B.A.  (Geology) P .  Eng. Engaged i n  m i n e r a l  e x p l o r -  
a t i o n  s i n c e  1955 w h i l e  e a p l o y e d  by Torwest  Mining,  
U n i t e d  Keno H i l l ,  Peso  S i l v e r ,  Kerr Addison ,  N e w  
J e r s e y  Z i n c ,  hlanager of  h l e r id i an  E x p l o r a t i o n  Syn- 
d i c a t e  and Oreques t  S y n d i c a t e .  

Forshaw, R .  Age 23 .  High School  d ip loma;  Grade 13 ( O l i v e r ) .  
P r e v i o u s  e x p e r i e n c e  i n  m i n e r a l  e x p l o r a t i o n  w i t h :  
The Granby Mining Co. L t d . ,  A p r i l  1967 t o  June  1969 
s u p e r v i s i n g  and c u t t i n g  l i n e s ,  magnetometer o p e r a t o r  
c l a i m  s t a k i n g  and s u r v e y i n g  ( t r a n s i t  and l e v e l ) .  
Huntec L t d .  Induced P o l a r i z a t i o n  o p e r a t o r  a n d  h e l p e r .  
San J a c i n t o  Mines ,  L i n e  se t te r  and I .P. h e l p e r .  
James Forshaw L t d . ,  c l a i m  s t a k i n g  and l i n e c u t t i n g .  
Employed by O r e q u e s t  s t a r t i n g  J u l y  1, 1969.  Magneto- 
meter o p e r a t o r  and f i e l d  s u p e r v i s o r ,  working  unde r  
p r o f e s s i o n a l  s u p e r v i s i o n .  

J .  Wiggins  Age 22 .  Has been employed f o r  t h e  l a s t  y e a r  by 
Oreques t  a s  a l i n e  c u t t e r  and s o i l  s a m p l e r .  P r e v i o u s  
e x p e r i e n c e  i n  a l l  p h a s e s  of e x p l o r a t i o n  w i t h  Geo-X, 
Mammit Lake h l i n e s ,  Je r ico  Mines,  and Sou th  S e a s  Mines .  

Wiggins ,  W. S o i l  s a m p l e r ,  l i n e  c u t t e r .  Age 21.  Has been e m -  
p loyed  s i n c e  June  1, 1969 a s  a s o i l  s ample r  and d r i l l -  
e r  by Granduc h l i n e s  L t d .  Employed a s  a s o i l  sam- 
p l e r  and l i n e  c u t t e r  by O r e q u e s t  E x p l o r a t i o n  s i n c e  
A p r i l  1970.  

E s s e x ,  D .  

H u t t o n ,  J.  

L i n e c u t t e r .  Age 20 .  Has been  employed a s  a p r o s -  
p e c t o r  by Direct Development L t d . ,  and a s  an  a s s i s t -  
a n t  by t h e  B . C .  F o r e s t  S e r v i c e  ( E n g i n e e r i n g  Depar t -  
m e n t ) .  Employed by Oreques t  S y n d i c a t e  a s  a l i n e  
c u t t e r ,  s o i l  s ample r  s i n c e  A p r i l  1970.  

I n s t r u m e n t  o p e r a t o r .  Age 21 .  3 y e a r s  geophys ic s  
(URC) Employed by O r e q u e s t  i n  May 1970 a s  an  i n s t r u -  
ment o p e r a t o r  and s o i l  s a m p l e r .  

B a l l ,  D .  Age 18. L i n e c u t t e r  and s o i l  s a m p l e r .  S t u d e n t  w i t h  
one y e a r  of  b u s i n e s s  a d m i n i s t r a t i o n ,  employed 1969 
by C r e s t  Development a s  a s o i l  s a m p l e r .  H i r e d  by 
Oreques t  A p r i l  , 1970.  

S c o t t ,  A .  

Cochrane ,  D .R.  M.Sc. P .  Eng.  G e o l o g i c a l  E n g i n e e r .  Engaged i n  
m i n e r a l  e x p l o r a t i o n  s i n c e  1962 w h i l e  employed w i t h  
U . S .  S t e e l  , Noranda E x p l o r a t i o n ,  h l e r id i an  S y n d i c a t e  , 
Geo-X S u r v e y s .  E x p e r i e n c e  i n  Canada , U .S .A = , West 
I n d i e s ,  L a t i n  and South  America.  

B.Sc. (Geophys ics )  UBC 1970.  Has been employed i n  
v a r i o u s  t y p e s  of g e o p h y s i c a l  p r o s p e c t i n g  f o r  t h e  l a s t  
t h r e e  y e a r s ,  a s  an  o p e r a t o r  f o r  Geo-X S u r v e y s ,  L t d . ,  
and a s  a n  o p e r a t o r  and g e o p h y s i c i s t  f o r  D . R .  Cochrane ,  
P .  Eng .  
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COST BREAKDOWN -- 
A .  P h y s i c a l  Work 

i )  D r i l l i n g  ( i n v o i c e  d a t e d  12/11/70) 
i i )  D r i l l  h o l e  s e t - u p  

2 man-days @ $47.50/man-day 
i i i )  H e l i c o p t e r  t i m e  (move pumps, e t c . )  

B . L i n e c u t  t i n g  
i )  4 0  man-days @ $27.50/man-day 

C .  Geochemis t ry  
i )  20 man-days @ $27.50/man-day 

i i )  A n a l y s i s  
627 s a m p l e s  @ a p p r o x .  $2 .48/sample  

2 d a y s  @ $45/day 
i i i )  Data  p r o c e s s i n g  

D .  Magnetometer  Survey  
i )  10 man-days @ $45.00/man-day 

i i )  Data  p r o c e s s i n g  
1 day @ $45/day 

E .  Induced  P o l a r i z a t i o n  
i )  As p e r  invoice- -D.  R .  Cochrane  

F .  G e n e r a l  
i )  Mag r e n t a l  

ii) Board  l o s s  

i i i )  T ruck  r e n t a l  

i v )  S u p e r v i s i o n  

2 months @ $200/month 

104 man-days @ $10/man-day 

2 months @ $400/month 

a )  A .  MacDonald--17 d a y s  @ $75/day 
b )  D . R .  Cochrane--6 d a y s  @ $100/day 
c )  R .  Forshaw--8 d a y s  @ $45/day 

2000 m i l e s  @ 1 5 C / m i l e  
10 man-days @ $35/day 
b o a r d  loss - -10  man-days @ $10/man-day 

a )  Cochrane-2 d a y s  @ $100/day 
b )  Forshaw-4 d a y s  @ $45/day 
c )  MacDonald-2 d a y s  @ $75/day 

v )  M o b i l i z a t i o n  

v i )  R e p o r t  p r e p a r a t i o n  

$ 2140.43  

95 . O O  
217 .50  

1100 .oo 

550 . O O  

1563 .OO 

9 0  .oo 

450 .OO 

4 5  .oo 

3 2 5  . O O  

400  . O O  

1040 .OO 

800.00  

1275  . O O  
600 .00  
360 . O O  

300 .OO 
350 . O O  
100 .oo 
200.00 
180 .OO 
150 .OO 

TOTAL $12330.93  
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PERSONNEL AND DATES W O R K X  

N a m e  

A .  h5acDonald 

- hlan-day s D a t e s  Worked Na tu re  of Work 

S u p e r v i s i o n  May 30-June 4 
S u p e r v i s i o n  Aug. 13-Aug. 20 
S u p e r v i s i o n  S e p t .  12 -Sep t .  14  
Repor t  P r e p a r a t i o n  D e c .  18-Dec. 19 

6 
8 
3 
2 

S u p e r v i s i o n  May 23-May 30 
Magnetometer Survey J u n e l -  June  4 
Magnetometer Survey Aug. 11-Aug. 1 6  
Repor t  P r e p a r a t i o n  June  15-June 18 

8 
4 
6 
4 

R .  Forshaw 

J .  Wiggins 

W .  Wiggins  

D .  Essex  

J .  Hut ton  

D .  B a l l  

L i n e  C u t t i n g  May 23-June 4 13 

L i n e  C u t t i n g  May 23-June 4 13 

L i n e  C u t t i n g  May 23-June 4 13 

S o i l  Sampling May 23-June 4 13 

L i n e  C u t t i n g  May 31 
S o i l  Sampling J u n e  1-June 4 
S o i l  Sampling Aug. 14-Aug. 1 6  

1 
4 
3 

D . R .  Cochrane S u p e r v i s i o n  S e p t .  5 -Sept .  10  
I . P .  Survey S e p t .  11 
Repor t  P r e p a r a t i o n  June  17-June 18 

6 
1 
2 

A .  R .  S c o t t  D r i l l  Se t -up  S e p t .  12  
I . P .  Survey S e p t .  11 

1 
1 - 

TOTAL 112 - 
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GEOCHEMICAL ANALYTICAL PROCEDURE -- 

1. Sample P r e p a r a t i o n  

a )  Geochemical s o i l ,  s i l t  and  r o c k  samples  were r e c e i v e d  i n  
t h e  l a b o r a t o r y  i n  w e t - s t r e n g t h  32 x 6;  K r a f t  Paper  b a g s .  

b )  The w e t  s amples  were d r i e d  i n  a v e n t i l a t e d  oven .  

c )  The d r i e d  s o i l  and s i l t  samples  were s i f t e d ,  u s i n g  a n  80- 
mesh s t a i n l e s s  s t e e l  s i e v e .  The p l u s  SO-mesh f r a c t i o n  was re- 
jected and t h e  minus SO-mesh f r a c t i o n  w a s  t r a n s f e r r e d  i n t o  a 
new bag f o r  a n a l y s i s  l a t e r .  

d) The d r i e d  r o c k  s a m p l e s . w e r e  c r u s h e d  and p u l v e r i z e d  t o  minus 
80-mesh. The  p u l v e r i z e d  sample was t h e n  p u t  i n  a new bag  f o r  
l a t e r  a n a l y s i s .  

2 .  Methods of D i g e s t i o n  

a )  1 . 0 0  gram or 0 . 5 0  gram o f  t h e  minus 80-mesh samples  w a s  u s e d .  
Samples  were weighed o u t  by u s i n g  a t o p - l o a d i n g  b a l a n c e .  

b )  Samples were h e a t e d  i n  a sand b a t h  w i t h  n i t r i c  and p e r c h l o r i c  
ac ids  (15% t o  85% by volume of  t h e  c o n c e n t r a t e d  a c i d s  r e s p e c t i v e l y ) .  

c )  The d i g e s t e d  samples  were d i l u t e d  w i t h  d e m i n e r a l i z e d  w a t e r  
t o  a f i x e d  volume a n d  s h a k e n .  

3. Methods of Ana lyses  

a )  Molybdenum a n a l y s e s :  

i c  Absorp t ion  Spec t ropho tomete r  hIodel AA4 w i t h  a molybdenum ho l -  
l o w  c a t h o d e  lamp. The d i g e s t e d  samples  were a s p i r a t e d  d i r e c t l y  
i n t o  a n i t r o u s  o x i d e ,  a c e t y l e n e  f l a m e .  The  r e s u l t s  were r e a d  o u t  
on a P h o t o v o l t  V a r i c o r d  Node1 43 c h a r t  r e c o r d e r .  The molybdenum 
v a l u e s ,  i n  p a r t s  p e r  m i l l i o n ,  were c a l c u l a t e d  by comparing a se t  
of molybdenum s t a n d a r d s .  

Molybdenum a n a l y s e s  were d e t e r m i n e d  by u s i n g  a T e c h t r o n  Atom- 

b) Copper ,  z i n c ,  s i l v e r  and l e a d  a n a l y s e s :  

t r o n  Atomic A b s o r p t i o n  Spec t ropho tomete r  hlodel AA4 or Model AA5 
w i t h  t h e i r  r e s p e c t i v e  hol low c a t h o d e  l amps .  The d i g e s t e d  samples  
were a s p i r a t e d  d i r e c t l y  i n t o  a n  a i r  a c e t y l e n e  f l a m e .  The r e s u l t s ,  
i n  p a r t s  p e r  m i l l i o n ,  w e r e  c a l c u l a t e d  by comparing a set  o f  s t a n -  
d a r d s  t o  c a l i b r a t e  t h e  a tomic  a b s o r p t i o n  u n i t .  

The above e l e m e n t  a n a l y s e s  were d e t e r m i n e d  by u s i n g  a Tech- 

4 .  The a n a l y s e s  were s u p e r v i s e d  or d e t e r m i n e d  by M r .  Conway Chun or 
M r .  L a u r i e  N i c o l ,  and t h e i r  l a b o r a t o r y  s t a f f .  
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Standard : 

FLUXGATE hlAGNETOMETER NF-2 -- S p e c i f i c a t i o n s  

Ranpes Sens i  t i v i  t y  

Op t iona l  : 

Meter : 

Accuracy : 

Plus  or  Minus 
1 ,000  gammas f . sc .  20 gammas/div. 
3 ,000 gammas f . s c .  50 garnmas/div. 

10,000 gammas f . s c .  200 gammas/div. 
30,000 gammas f .sc . 500 gammas/div. 

100,000 gammas f .sc . 2,000 gammas/div . 
100 gammas f . sc .  
300 gammas f . sc .  

2 gammas/div. 
5 gamtnas/div. 

Taut-band suspens ion  
100 gamma s c a l e  2 .l" long--50 d i v .  
300 gamma s c a l e  1 . 9 "  long--60 d i v .  

1000 t o  10,000 gamma ranges  * 0.5% of 
f u l l  s c a l e  

Opera t ing  Temperature -40° C .  t o  +40° g .  
-4OO F .  t o  + 100 F .  

Temperature C o e f f i c i e n t  L e s s  t han  1 gBmma per  OC. 
($ gamma pe r  F . )  

Noise Level :  L e s s  t han  1 gamma P-P 

Bucking Adjustments : -20,000 t o  +80,000 gammas 
( L a t i t u d e )  9 s t e p s  of 10,000 gammas p l u s  f i n e  

c o n t r o l  of 0-10,000 gammas by t e n  
t u r n  po ten t iome te r  

Reve r s ib l e  f o r  sou the rn  hemisphere 

Recording Output :  

E l e c t r i c a l  Response: 

Connector : 

B a t t e r i e s  

Consumption : 

Dimensions: 

Opt iona l  

D.C .  t o  0 .3  c p s  (3db down) on 100 gamma 
range  w i t h  meter i n  c i r c u i t .  D . C .  t o  
20 c p s  w i t h  meter network s h o r t e d  f o r  
r e c o r d i n g  purposes  

Cannon K02-16-10SN 
f o r  p lug  Cannon K03-16-10PN and cover  
KO 6- 16-3/8 

I n t e r n a l  3 x 6V-1 amp/hour. Sea led  Lead 
Acid r echa rgeab le  Cen t ra l ab  GC 6101; 
r echa rge  t i m e  8 hours  

60 milliamperes--GC 6101 b a t t e r i e s  a r e  
r a t e d  f o r  16 hours  cont inuous u s e  

64" x 2 3/4" x 10" instrument  
161mm x 7 1  mm x 254 mm 



W e i k h t s  : 

B a t t e r y  Charger  : 

APPENDIX V I  ( c o n t i n u e d )  

5 l b .  8 0 ~ . - - 2 . 5  kg. 

6" x 2kf9 2&11 

155 mm x 64 mm x 65 mm 
llOV-220V 50/60 H z  supp ly  or  28V-42V 
D.C.  supp ly  a u t o m a t i c  c h a r g e  r a t e  and 
c u t o f f  p r e s e t  f o r  C e n t r a l a b  GC 6101 
b a t t e r i e s .  
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APPENDIX V I I  

INSTRUXENT SPECIFICATIONS 
i ,* 
P HEWITT PULSE TYPE INDUCED POLARIZATION UNIT 

T r a n s m i t t e r  U n i t  

C u r r e n t  p u l s e  p e r i o d  (D.C. P u l s e  Manual i n i t i a t e d  t i m e r )  1-10 seconds  

C u r r e n t  measur ing  r a n g e s  0 - 500 m i l l i a m p e r e s  
0 - 1000 
0 - 5000 

I n t e r n a l  v o l t a g e  c o n v e r t e r  
27 v o l t  D . C .  350 w a t t  25 v o l t s  D.C .  
o u t p u t  w i t h  b e l t  back b a t t e r i e s  500 Nominal 

1000 

500 w a t t s  u s i n g  27 v o l t s  a i r c r a f t  b a t t e r i e s  

T r a n s m i t t e r  can  s w i t c h  up t o  3 amps a t  1000 v o l t s  from g e n e r a t o r  o r  
b a t t e r y  supp ly  w i t h  r e s i s t i v e  l o a d .  The s w i t c h i n g  is done i n t e r n a l l y  
i n  t h e  t r a n s m i t t e r  u n i t .  Remote c o n t r o l  o u t p u t  can  s w i t c h  c p  t o  10  
k i l o w a t t s  of power by u s i n g  a s e p a r a t e  c o n t r o l  u n i t .  A remote  c o n t r o l  
c o r d  is  s u p p l i e d  w i t h  a u x i l i a r y  equ ipmen t ,  

R e c e i v e r  U n i t  

S e l f  P o t e n t i a l  Range 

Impressed  EMF 

0 - 1000 m i l l i v o l t s  
1 m i l l i v o l t  r e s o l u t i o n  

0 - 30 
0 - 100 m i l l i v o l t s  
0 - 300 
0 - 1000 

I n p u t  T e r m i n a l s  w i t h  Three  Combinat ions Pi-PZ 
p r p o  
PZ-PO 

Induced  P o l a r i z a t i o n  Ranges 

I n t e g r a t i o n  Time P e r i o d s  

Tandem I n t e g r a t i o n  Time P e r i o d s  

0 - 3 0 )  
0 - 6 0 )  
0 - 90 ) m i l l i v o l t  s econds  
0 - 300)  
0 - 9 0 0 )  

0 .8  seconds  
1 . 6  seconds  

1 . 6  s e c o n d s  
3 . 2  seconds  










